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(72) ITS» 

, U° EO -63755 ,^MsL0lttO3 
U|U|til-*,HEI 

, ssi neai -635i7,°i si ^Ehej ami E9 
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J? 

s Bf«g g§ A^j g^|Ei Au, Ag, Pt, Pd, Rh, Ru, Ir, Os a 01^ 1JSIHIAI fi^S ?IS^ 

1 tJSt!" ^DH s ^I^CF. Sxll §§ £HHI S^TS X-£ m^V 3?<HI 20 1 ^ 

2-10nrr£j »2B»3:7|» SA^I H ^ = ^ OH Oil H5 

fLHIh a ^0H = LHS?I»££*H HO^SEIffl- 2 XI Oil AhSSPI ^tmCK 

J£&2f 

I. ..Mr»B2...:>k5: 

3... MS Sif ?h*4...HrS 
5...3W3WI6...MEIOI 
7...7iaS'«8...2aS'« 
9...S±10...«H3» 

II. .. £321 

a efg« Au, Ag, Pt, Pd, Rh, Ru, Ir, OsCHI A1 2 E -^ ?IS^M tJS^ ^0H2h H B2SHWI SPOttD. 
A3* tM? ^OHrr SHM BPPkMM 21= £oHMH°1 3 SSSAIg 
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5? 40H2t &g ^SSOKMAi AhS=!Q. 

TIS^OI SI32J AON »«» 5K>I *I*IAJ SXF 37I7H-I5n«e! 3«l £9M ^SflCHOt^Q. SJA} 

37i was 3 sssixi s*=a. mew ^gawoiAi a& sns ss «dh »s« 
Si [ *wi hihuS ( «I3 *wao a« oig s ^21 s^ism^ *uh »si 01 

900'cMAI 8*138101 

^DHS SJI 1§£ Q2SH3. SSL^SS 3SS0WH UWM S3 §§= 2? 5= HISS*?, 10«VgOI 
£2| BETSS5j(DIN56132(HI CKh §>bg*r2S *3S)S 3£=D. S?W 371 S2g &£H 

S7I- 3*13 AhS£!Q. 321U *1SF UH?^ *0H2| S^M S£ SfSOIS £+aS«W. 

y-^oia d+as). -s^sf^ois. asswiM. <»+aaEHs, firaxiaas. asi? d+as s= 
a$.mm srs tmm sa isoi Atsso. 

*dh i?^? atrsoi sasssi ism §*rti3 *«* gxiEion 2)*iai as a* oh seh 

S S»SQ. g§ ^QHOtlAI SQH BW M<L>2| 0IA1I*K21 a* OH 3 SOU 01 § 7fe£J 30H 3^ £33 

s 5 §§(g*r a s»ei)m aiss was sehou eist^a. 

Brae sa ii 301 ^dh ss«§2i a*r» «tr DSftt s§oi srssa. aig tfa s^mai & 
aoi aaoia. 01 g^wi ^dh as s^2j ^g^oi sa 11 saw oiai §51521 

3 80-150-C2J JBS21 S°K» 3S01E3EHIII S217h SJCHU Sa M§ ^Oil 4 

OH m% S^SJ g-^S S51 4= SIQ. 

Itli ?|5BAI SOHOfl CH*T 3ifl M§2| S^t©2| 70-110X08 SHSS^ Sf2| §DH7h *0H &2 « 
^# §58AI?|^« AI§£!CK 930IAI S3 M§ 9\S. g^SKS 7^ 3JS^ 

d. a a g°-!?oi ga g§ omw m mms. mmn as si »s-sst*D. 7is as 

g AlgSKH 3£0hS32HiH 2B7h »WS 4= 2iQ. 01 gfSS 2^ AtStt ttel SSM HISiAl 

SStf 1211 7W£C1. 

§i«2s?Ei ^§ §*rs§2i sa esoi as s^sq. o\mi ssti a&>s o^ai 2 

AIS 5S§ S« gg d5^? S^i ^§^01 §7H!Q. 2MI£> ?S§ 2AII5H AlgSW 

&a §s as o^s mim^ 5101Q. eer-!? sa ^jum aa§m 7hs 

§ irei 2^'Sh?fl g^Ai?is 2= 2?ie iae.nu !=s §7HW 2jsi mssd. ch7iai a^M2j g 
*f2i- ois 01*1 §§a Ai22j ssoi sa n ssmai goitfD. §2= a-a Mnah i! 1 ? a« 
121 saw &a°iQ. as ^twi sa ^wi aeg2j ^utt g*ri assw as s^u 
sa 11011 a oh &s ss2i ngoi §aw 2^cm &a mm s^oa S7ii 2a-uh ^sshu 
2 7 amioi sa ii ^(w ass ^ 2iD. 

SOHsl J5021 ^Ho8 Ai #0H 3113 ga ISOI SSEIEI01 SOH §3 iS 

^glOl =0H a-S ^EHS feTS §Si 7WSQ. Oil ?IS8A) 300-1000*c°l S22h 0.5-3AI2 

21 saAiaoi §2oC[. on miM mn §§oi Aieaot, *dh 1101 ssan s^7h zj » 

EIAI^ i3S2e SJSra 2g5W 3D. 50nmOI^21 2J»7^ 01 45^1 * SI 

D. t^Se SSSf7l 91*1 A1 90OXOI^2J 2£2|- 0.5A|^ 01^21 XISIAI^OI SfioHJ, 4:3^ 2!Sf01 2h 
2t!- S Ah g§ 9)^01 S!Q. 

nau 5^ *dh mum ^isbai *0H7h sa ^oo 7tet? £9^(3 sir^)i n= 201 sash 

Q. 20™0l^2| @32JA>37I! ^ ^OHS 3QX1 If SOI £D. 

«3q «EIS§1 AlgSHS #OHS 3SS! Sa Sl= If 1SS0IU Hg^^ 2JA12| 

5,^ g22JA>3!30fl CHt> J2i MAI OH S^AIS 4 £Q. 

ssssai 2= au7h ai§i ^ siQ. toa-Ai t*sm?mM ssoi 4=S£i°s sea aim 
Amsi= 7hB§aj) sa n £MHjAi mm wzswrn *mx>\a. imm^ sas 4» 

aEIEM 9ii 201 D. 

01011 UI^CHAI 3 1S50IU ^ tlS^il «S SAI 3 *0H a^&SOl §48 gOt 

OflAi 1SS1Q. 2?> 2,^ SAh37|2h 3 S^Sl ?>= ?lg^ t,^ *GH7h IfiShQ. 

a |«£ SSra-S &a ll S-OII Au, Ag, Pt, Pd, Rh, Ru, Ir, Os 2S 0|2| tfSOflAI d E 4S 

1 US*? &0H1 a«SK>. 01 ^0H= SI S3 §§AI 201^, mSI 50IS-2I C.Sh 2-10nm2| § 
3SAB7I! Sa 11 £f(HI gSTS 2JAT1 tlStKlK 

2 SfSM CL^ s*12l (ffl^Ofl DH° 5? 1§21 ?>feQ. *&k\>± §§£g 4 ^CH 
» 3§E C,= S2E gift ?|$gAI H 1T3AH0I ^2j«h2Q. erui3 §§SES -4-^ 1 S §2!£ja: 
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£JCHI CHSf 27IS^5) g££ 2.^E|£ (hkl 1 1 1 )<£AW I.= ^OHfcSslh 5S*J 

XI Sfe 2nrn D|°^ H -1JS »S sHOIQ. 

^DH Ui&M QSti 9* HOI Alg! 4= SID. 232*1 CHI A1 ?«0IUS^£1 AISSPI 

dSSfOII CHSRAI 5-80S1FX2J 5ES ?hSM^ C0-LH2OI 21= Pt/Rutt30l AISEIDI Pt:Ri£| SA> 
HIS 5:1-1 :50IQK 01 2^ Sifl 93°j M«H£ 40mVgOI^2J 7(*!D. 

ass in « wvaMK stun* s^iiieTm saara 

Q. 01 iiS IqAhS SCHIUXIM £^§101 d^JSI OT&Ch 

SIB 1S£IM 4t»3h?l 9I5BA1 300-500X^^2 MSS 5HSICH 7h±CHI SHI SSOI Sit 

5BAJS OJig^ES ^IlilEi ifl^AIZHOI fi?\\ SWSD. HIWAI^S IMOISh s§| o.1-20£, 
^MS S3M 2|tf = 31 1§ ?H£I01 7[±E «.■■ § afiTM SJtl 0H° eUh=7|| 

3Q. 

S^Ii WEISEBWI BS^S BAI^ »E|« S» LHCHIAI S> c s:^ IS 

sa>2j gs^^i sjhsi- ^sou seiskhi srs^a. 

1000-1800-cS 21 ¥ S£(4)M ESSP-. 3?ll 3°!*K)1 LHOflAi «tt 

Ml CHI CHshO) I! a*!- XI 

AISK7I 9ISHA1 2fll 2sfXl LH¥CHiAi 2r2;0i SAISC}. 

BAI^ XIBI24 §2hSA1 ?IS^SJ SAh 371= BAI efZI »CHSQ. 2^3°! fISSU 55bD2 

Blasts sii^fi^'^iimi-iS' aii » tan «■« 
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(HI SifAIS£SW OIMISQ. 

g g-gOfl ^DH^ gxlEI e!SKM 15nm 0|°h ^ol lOnm 01°^ §33X1- H7IM 

WfiLh 3^2| 53^13 20-200mVgO|CK §A|(W 0|§S W M/i »2|S 

c.e ant ^§SE~ ss^tei ^dh^j #ch3 asssa 2uh> £*ich shh hq. 

a a«Oil 0>E «QH2I SSSAlOilAI 2^01 U *DHOIQ. PEMSfiSAI (MEICH 3*11 asf 3S 

D, £E= *DH # Slf2| 10-eOSSfXOIQK 

»SQ. ej3/?Hfe HIM 
fect)0U1 H -*!S *DH°I 
CO-^ ^AIL"LK CO tJ-S ^±ShS-sO| 3° Oil M§SQ, 

PtRu ^0H= S*H SOKHIAI 253 SAIEICH StQ. PtRu ^0H§ XHSM 9\tlM ZJVm W*\ 

PEMsesAi°j e^sj s^oii 2o-8ogirxpt sjhs^s Pt^oH?!- Ai-gsa. nyu- nm, 

UB| # ?EIU &S HOI± ^(BM)IF «|gS| VSOI ABSD. Pt/BM2J SWHIfe 5:1- 

1:5IQ. 

#01 IteSCh [Q-EFAi ^OH^ Btf»B±W CHtH Q £S LHSM S2ICK 

£4=tJ ^^01 AhgEI^ 3 S3 XI S^OilAI &± »S&g(ORR)OII CHSh ^DH SSE:?h H -»S 3S0IIAI 1 
§ SS^ ?H^S 33SP-. Pt ^OH^J B7M9\7\ Z\tUl Pt 53^# sICHth tt= ^ 

^hQ. seia m ^ssxra m^w u\m\o\ aoq).(iio),(iii)ffl|ga3S»2i hi^i- sch»3pi ?i 

sHAi s p t Egsjffl- 2 0gV Sfi?!- 21Q. OIEI*]- £3S £ ITS Oil [DS ^QH CHI 2|*«AI 01 

Ahwoj HKAjo^ g-gEIQ. gSSXKPEMFC, DMFC. PAFC)OflA| AhSSPIW aiWHQ. 

gA|0j|l:PEMSS3X|g 2?^ ^DH 

2kg2J S-Jlll Ahgti- S?|5^ ^DH (OR ««6 J 007, 934011 COEhAI M^. ^XB#: 

Vulcan XC 726HMAI 2B.45SFXPt, 13.6S^XRj, SAhHI Pt:Ru=1:1)^ ^lii Al-g 7^ K£PIO| ^^^1 

n ^A^^^Ai i^i aj □lA-imwi ^d-^a. oi^oii 35o*cufai wis a ^^hm^wiai ^dh^i- mm 

?H ElOi 7^°J 8mVA|(l±) 
2£(?HEIO17^):350-C 
SEISE :1300-C 
SEIAIZ!-:3a(2f) 
E^ia gf:110Qg/AI 

SEia ^DH^ ^2-xltHIAi L J^E|H lEiQilAi ^gaQ. AilOi^rhH 2LIE1 ul-71 ^! oH AH 

SSfil CHAINS 01 A^aCK 

01 g-^^S xlEia ^DH^ Sis 

SAKS *S(»A|- hkllll, 2 Theta ca.40* ): 

SAhB7l(XRD): 6.3nm 

:0.385am 

M7l(l<,XR0):28009hSm 

Ail7|(L,XR0):400?^M 

C.: 6 

uime^^ x-iei e^a aims qm onoiEii ?>^d: 

a»37|(XRD): 2.6nm 
»Xf^:0.391Shm 
AiM i ( i . /XRu ) : 800? I-S M 
«7|(l.,XRD):4009hSE 

1§£ C: 1 
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^3 ^gE2h MA! Oil Sft 371 (DSN XlEIS ®7\m* ^DH = PEM9S2XI01IAI 4>±/£7l oHNAI 
°^3*DH S! *!S/§7I SSMAd 0H° SfHt)- S7I3 M2!Q. 
61 A| OB 12| b|in:as5joi g*|£|§ *)■ PtRu/C 

lOOgSJ ?[^m^ £KDe MBtl ®y\Z\%m *UH(?I3^ ^XHS: Vulcan XC 726NHAI 26.4SlfXPt, 13.6 
xJEISJ- Ol^Oil M^M £271-^ SKHIA1 H^WD. 

0 S • 

E{A|-37I(XR0): 13.6nm 

3Xh4^:0.3844nrn 

A1I7I(I,,XRD):13Q07|-£M 

A^I(I.,XRD):400^SM 

i§£ C, : 2.25 

filAIOIIOI HloHAi ^OHzr 13.6nmBJ a g^f 37! UH^CHI PEMSSSXIOyAI SsOl LHSCh 
£A|0tl2:PEM2££jX|g Pt/C ^DH 

lkg°l Ahgy &?\Zm*\ ^OH (Vulcan XC 726HHIAI 40SSRPtS|JII)7l' X\Wm MB ?l± 

Ai *H7I- g^SLK 

JHEICH 71-^: E± 

?HEIOi 7^2J gf: 8mVA|(l'^) 

£E(?HEIOi7^):350-c 

«EISE:120CTC 

»E|Aia:34(90 

ESS 2f:1Q00g/A| 

^BI^J ^DH^ SaSflWAI §£S «2KIH I' El MAI ^SSCh THICH^Hl SUEi 5h7l ?|*HAI 

XII CHAINS 01 AFSSQ. 

01 »aig ^qh= as sum s^cm 

»Ah4! ftS(BW hkllll, 2 Theta ca.40° ): 

HW37KXRD): 6.5nm 

3A|»#^:0.3931nm 

A||7I(I.,XR0):3Q00^£M 

Ail7l(U,XR0):4007|-£M 

1§E C: 6.5 

aimgss thei as Hrtas as aoias ssq: 

a»37l(XRD): 3.9nm 
^^^:0.3937hm 

(I . ,XRD): 16009hSM 
Ail7l(l.,XRD):4Q07h£M 
gSE C: 3 

eAIOil STS 0.7} 371 [IllSQi! xlEIS 27|£F*t ^0H = PEM3S2X1CHI A1 4£/S71 oKHIAI 
g^*0H3AI OH ° SRO! 1 S7I3 M2!Q. 
^AI0tl3:PEMSeS7:iS PtCr/CSJ-g ^DH 

91sl^» EMM AFSf* S7l»4fSl ^DH(Vulcan XC 726MHIA1 40£i! : 2Pt:*''if , Pt :Cr 3 XHdl=3: 1 )7h 
KM Afe 7^ EStlii tf£H?l±SA| B4I A^Ai DIAI&PI Si+SD. 0!^fH! 350*cJ»XI Oil 

«Ej S^hV^OIAI ^DH7|- "JS^M S*SCK 

7H3ICH 7h£: H£ 
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9WE\0\ °*\ 8m/AI(l£) 

£EOH£|Oi^±):350-c 

«EIS£:14Q[rc 

*eiAia:3£(af) 

ESS gf:100Qg/AI 

xlEI*! ^0H = 3S3XMAI B±£ azfEIH BHWAI ^2SCh £^>M HOWS HLIE1 ZW\ WIM 
5S 3 CHAINS 01 AFSSQ. 

01 »E|g ^0H= Q§ 3BB SUSQ: 

»AKS =§(BW hklllt, 2 Theta ca.40° ): 

a»37l(XRD): 7.5nm 

«?I(I«,XRD):32009FSM 
A03l(l.,XRO):4OO9hSM 
BgE C,: 6.5 

masss »ei sra BVBBS am qioieib ssq: 

SAQ7|(XRD): 3.9nm 
2|»#*:0. 3937hra 
/dPI(l<,XR0):160(F|-SM 

«7I(I.,XRD):4009SM 

BSE C.: 7 

^ 12E2F gAICHI Stt 371 UH^Oil «EIS ^DH^ PEM2 g^AIQil Ai ^±/S?l SHMAi 

§^*oh£ai dh ° g»s> sss ssq. 

£AI0j|2Eq HI 12: 3 S3 2! BflBIB t!" PtCr/C 

lOOg^l ?fBM 5 -i| 991 B A»*t SJISW*! ^DH(Vulcan XC 72^011 Ai S7MI Pt:CM:1) 

7j- 2 132" HH x| «§(HIA| 14: oKMlAi 60^ 90CTC CHI A1 «EISQ. SOilAi SEIt*" OI#M lie ^2 
^4 SKHIA1 azitCK 

a»37|(XRD): 16nm 

^X^^:0.386hm 

A|7l(l. J XRD):20TOhSE 

«7l(l.,XRD):4009hSS 
BSE C: 4 

£AIWI4(HI Ul^H Ai ^0H = 16nmSJ 3 a» 371 U1SN PEMSSSXIWAI 2^01 U™Q. 
^AI0H4:7h^ MK^SB 9\V Pt/i+SW^DIS ^DH 

981 B Q§25 7£S ga|£S 713 ^Kl *iSAI?l H£S ^ 2kg2J 44&t tfBQI Ah 

g 7F4 ££!9|0fl EEJEIU »£!?^SA1 ^A1 0IAW71I M#£IH BJgSMM S*SCH 

78Slf% tf»9W0l&< v-ALA,BETiasj !40mVg) 
m ta ■ 

o a l2 -|- ■ 

2HEICH 7F±: 14 

^HBjDi 7h££j 
£E(?HE|CH7h*:):350*C 
SEISE MIOCC 
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*IE|AI2N3i(ef) 
ES£! : IOOO3/AI 

*DH^ 23S*I<HA| lig L JZ[£|H 1E101IAI 4=3SCK £4=1 fllCHSKQ 2LIE1 W\ 9\tW 

01 swss *ieis *oh= oe sim »=d: 

tf»8N?0l& £2) 2.5§SSPt 
2JA>3:>I(XR0): 5nm 
AH7I(I,,XR0):3400?|-£M 

i MPI(l.,XRO):400?h£M 
g^E C: 7.5 

3§5!3 S§(900-c, HffAIZ>60tt. ii)££ «DHtr 12rm2J SIATS^ 42| 1§E CM ^= 

Q. 

1AICHI42I ^OH^h US 71 »2| H03>^ » EIS 4MU 2S2XI AI±BH/d 4=±2| PMKtfS 
7101 /d COM £M1*}= *DHS AhgSCh 

Sfs 37 |2 F §AIM I§E OISOI ^DH 5fS4=3AH^«0flAl 0H° ^SQ. 

sro- 1. &a ii sir s*»s au. a 9 , pt, Pd, ph. ru, ir, asm oi°i usuai ?is 
mm sioial 

flg^aAPI- X-£! SI ig «3V 3^(HI 20IS3 BSESt 2-10hm2J 13SW37IM 

g^*> 2. a mm %d\m, x-a tins ^sw s^wi 5oiAh°! 51 n= mm 

«TO 3. XII mm SIOIAL 3*11 M10I ^Bli^L ^3, EMs S! ^ LUnSMMAI 

5. g 3*hCH| oiCHAI, 71^01 Ti, Zr, V, Cr, Mn, Fe, Co, Ni. Cu, ZnWAI 301E otU 

g^tf 8. SS2!A|2| °<=0IU g^££AI AtSHfe «HtJWI »a ^DH 

9. LHS?l5h21 bH?l3h£*IEIMA| *0HS Ah§E| = MI*KHI WE ^OH 

g^ 10. 71 s *m Afgsra d^Mis sua sai mim wissm; mim 

32EH2; IBQIShSeHHI 1 000-1 800'C Oil A1 32S SHI ill §*|EI1 oKN l§E2h 6J30I a»EI£ 

bjiim stistc aitjei ^dh asaa 

g^ 11. goj<o £ « E1 ai! g^g A>S8hCM SHI! &HI Mis fflSSffi; Sifl 

IH^aiMMgOl^ S^M 1M0H80^C^AI 21^3 Sifl Mis ^£1! SfCH 1§E2> t.^01 

1^12.^^11^011 SiCHAI, S » El (HI IStt 10flL|XI7h 4 AM 2J5H Sill M1W1 SaSi fi£ 

BW B A'ffiJi» l k!r!!%l%2»iS%gB sa ' 55,3 ^ s 
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